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Abstract of JP1 1299277 

PROBLEM TO BE SOLVED: To provide a 
driving device provided with a torque 
correction device reducing the. effects of torque 
ripples which a motor generates. SOLUTION: 
Storage means 3 and 4 storing and outputting 
two types of torque ripple data Tcg(&theta n) 
and Trp(&theta n), corresponding to a motor 



angle (0 degree <= &theta n<360 degrees) for 
one rotation are installed in a motor 1 . Storage 
means 6 and 7 inputting and storing two types 
of torque ripple data outputted from the motor, 
a torque correction device 8, obtaining a 
torque correction signal Tm by Tm=G1.Tcg 
(&theta p)+G2.Trp(&theta p).Tref (where G1 
and G2 are gains, &theta p is the prediction 
value of a motor angle, when the torque 
correction signal Tm is actually reflected on 
torque and Tref is a torque command) from an 
angle signal inputted from an angle detector 2 
and torque ripple data and a means 9 
subtracting the torque correction signal Tm 
from a torque command Tref are installed in a 




driving device 5. 
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(57) [£ft] 

[«**S3 1 HW«W)*-^«flC (OJgS<9n<360 
K) t=»J5Ui2«EH*)Wl'7!; -yTVl/^-^Tcg^n) 
tTrp(^n)SrieitLai^t-|»IB1f¥S3,4 8r*-*ll= 

WP? 'J vr^f-^^A* LKttf £K«¥K6.7 

•y^l-f-^ t J 0 Wl^ffljE©#Tm£ . Tm=Gl • Teg 
<<9 P ) + G2 • Tr P (6>p) • Tref ( fc*£LGl,G2 >\ 
6>p (i Wl^MElg^TB&^Rfc: WW? (CRAW" 4B#glJ 
^fctt^t-^JK^Ml. Tretti Wl^S^T* 
4. ) t=J: 0**64 Wt^lSIE3!S8£, Wl^JfrfrTr 
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atcfcwt. 

lEWE^O^-^ft* ( 0JgS<9n <360 flL n=l, 
2. • • • ,N) (cttJ6LfcNfl*)hri'?y -yr/kr-^S: 

?y>yr/MjOl£iSB. 

wieiBtt#g»iiiJiBftflEi«ai«i*io-x^ y srffl^-g. i t 

lEMEfl-O^-^fcJflE (0 JKStfn <360 n=l 2 , 
• ■ • , N)fc#fJKLfeNffltfDW^U »7*f-^t, 

[S**JB5] IWS«4Batf5*-^h^«Ei«lfc 
Wl^ U ■yT/l^-**lt^2lEtt<0 i E-*e>lEttS& 

Tm = G • Teg ( 0p) 

zzx\ g izr-o. 

BviB^-^S^MItfp *aa*T*«>6 i b Sr«f« 
<9p=0(t) + (d<9/dt) • dtm 
d<?/dt HAMS.. 

Tm= G • (wl Teg (<9k)+w2 Tcg(c?k+1)] / (wl+w2) 

zzx. g ay-f 



n COtpV, 

&k<; dp<; 0k+l ttch^-fftg.. 

m,w2 

MiBh/v? y •yr/vy-^msffiMNrt'? y yr;uy 

-^-Tcg (^n)tJ«tt^^h/^tCitM^-SJt01Jh/^ 
y -yr;U-r'-^Trp ( <?n)T'£>9. <I<D 2«SI<7) MP? 

y-/r;uf-^i:. mmm&frt><Dftmig^t. 

h)U?WJE&-Wmt:V&mttoi> Z b Ztmb-fh*:- 

Tm= Gl • Tcg(#p)+ G2 ■ Trp(#p) ■ Tref 
ZZX\ Gl. G2«y>f >\ 

* ^ - *#i*£>tom. 

Treftih/W?*^-. 

WU? 'J -y * A* LE«#-4iB**Sfc . 

If *3S4 - 9 *>ir vf*i#> 1 JUBttWE- * b- >V?WKM 
Mb. 

[ nam 1 1 ] if mm i o iBigtfo^e- ?mmiwizt5 

frlBIB1t#a**, BBgflBMl-A'? U yr/UT-^Tcg 
?V >y7*/kx-^Trp ( ^n)ffl<0lB*#Sfc*»fe«4i 

t & m fc -r 4 - ^ ffiasia. 
[ tmm i 2 ] if 3ft# loxmi iBtgco^r- 
^atfc^T. 

H?lB*-^IE»jSa^<73h;U^ 'J •y7VPT J -^cOA7J« 
If 2 X« 3 IBttO* - ^ OlB1i#SA^ t> Kh-fh Z 
b£ftWib^-Z>*:-?mmgiW> 

mmm 1 3 ] tf #jh 1 2 iBm^t- ^ig»^atc*5 

BulB^-^iBW^a^h^iy y yyjUf-^^XMt 

t-r^^-^iEtt^a. 

[if*ia 1 4 1 sft&a i2xm 3iE«<7)^-^igi!i 
sia^tsv^, 

HUiBt-^lgfJj^a^^h^^y •y7'^T r -^OA7J 

[if*3ii5] mtm6xi,i9ffi&<Q : £-fbfi't>n 
m^mza^x. 

tVT'J y?"MB£Tsi: LT , ^^r«J y^^J i • Ts 
tJ3tt-&k(^0)ify7*y >yii*0 ; E:-^AJg6' (i-k) 
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0p=0' (i+M) , &MHi6>p=6>* (i+M-1) 

zzv. e* (i+m) jsu&t&$. amm^ 

iOfc m-y^T'JV^WBt^J (i+m) • TstCfctT-S-^- 

^jaSJTsfijcoiijtfHi. 
M ti M-lSdtmVTs btchWI&L. 
dtnt,i*)-yy°vy?'mM i • Tsi 0 h/W?ffljEtt##ll 

[it*«i 6 ] fi*jf 6Xte9iae^-? 

<9p= {si • 6" (i+M-l)+s2- 0* (i+M) } / (sl+s2) 

zzx\ su saifliiaMHK.- 

<?* (i+m) {SMH&*<sovv$vi. 

m*uiti, i&?jju;m±ttfNiAu 

**tt#« a <? a "roiitfci^Bieaaiwt^f 

/^ffl^T^SJLTt, -VyTVyrmm i -TsJ:"3fc » 
tvr'jy/^i (i+m) ■ TstC&tt&^-^^O 

M M-lSdtm'/Ts SM tSr&git 

<itM'izyyyo>?mm i • Tsi o wi^mEft^ji 

7 ] »#Jf 1 eSEtt*)*-* Wl^HEES 

mzk=o *^m=i T*&KWi, mrie^-^AJto^-fflffi 

<9p *<k£T&ib&Zb Zftmk-tZ*:-? bJUfMlE 

mm. 

<9p= {si • #(i)+s2 • 0* (i+1) } / (sl+s2) 

msmi8] i»*jai5~i7<ovvf3ia»i*iaB 

fiB «tvr y y^w-^^if 115* (i+m) £ 

wi^miejss. 

[fti ] 

Na+K Nb+K+m „ 

0* (i+m) = £ Anm0(i-n) I £ Bran u(ifm n) 
n=K n=l 

Na+K Nb+K 
9" (i+m) = £ Amne(i-n) + £ Bum u(i-n) 
n=K n=0 

ZZT. Amn.Bmn A:*Juj&»iS>*-*aj*0*Ttf« 

[if*« 1 9 ] msm i5~i 7*>wtffu&» i man 
min^yy^yy^fcco^^mfm^* (i+m) s- 



[»3] 

0* (1+m) = 0(i-K) + £ A0* (i+s) 
s=-K+l 

Na+K-1 Nb+K+s-l 
A©* (i+s) = £ Asn ie(i-n) + £ Bsn Au(i+s-n) 
n=K n-1 

Na+K-l Nb+K-1 
Ad" (i+s) = £ Asn A0(i-n) + £ Bsn Au(i n) 
n=K n=0 

ZZV. Asn. Bsn A*ODfc4H6Au 

[areas 2 o ] msm i 5-1 7wmfr i jsib« 

fflE My-y7V>?fc<?)*>-9ft9?f$m0* (i+m) * 
<fc*-C*tf> * Z b 5r WIS t -t 4 Wl'? «jEI£S. 
[&6] 

0* (i+m) = 0(i-K) f £ A0* (i+s) 
S=-K+J 

b. 

[R7] 

Na+K-1 Nb+K+s-1 
A0' (i+s) = £ Asn A0(i-n) + £ Bsn u(i+s-n) 
n-K n=l 

Na+K-1 Nb+K-1 
Afl* (i+s) = £ Asn A0(i-n) + £ Bsn u(i-n) 
n=K n=0 

ZZ-C. Asn, Bsn li^ At> u A^^-^gcOff^-ffiA 
-^Tcg ( 0n)&£V%&h)V?\ l Zimt&lkmY)l<9 

bJU?mjEm^nz<x&~c%z#>& z b zmkb-fz*- 

Tm= Gl • {wl Teg (0k)+ w2 Tcg( <9k+l) > / (wl+w2) + 
G2 • {wl Trp (0k)+ w2 Trp( 0k+l) } ■ Tref /(wl+w 
2) 

i^t, Gl, G2«y-f V, 
n c^^T'. 

^^ifi'iyc^k+l bZ&^-fAfg., 
wl.w2 »ffl|8HHR. 
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[000 1] 

&LxmL-?& V)v? y yy^mm-^-^ viv? 

[0002] 

izi5^x&m r )MizmK)<u7tfmiUz k>. wmmmz 
ix, mgjv-y°*?®mv—-y<niv-y¥-i v*±fix 
mm. mmvi -28428 tt$M<ry&mp> i- 3 

lz. yP-T^M y£±lf&wr h/W? U -y7/U£f&«L 

[ 0 0 0 3 ] 04 ttflSttD l> «y r/MHE^t <fc 
h/U^»jESSB<Ofl!«iaT» 0 , 10 1HNC 

mmmcommmm.. i o 2«ncmi o ia>£>aj7j$ 

CPU {Z^r&ftzthvyg&X t'JTftS. 103 fcfrr 
i^;Hf-#BS!&TCPlU ROM, RAMftiS? 

Tnr-s . \ o aim mx-mfr? h+r-xry 

7\ 10 5^-9--^-^. 10 6^-^10 5^0 
mtmRV&BlZtflltiLX . -r^/H^-JlfEBIl 0 3 

Mia. aus*7 ■ a«i*iij»"? 

mex on < i , e) t LxmL. y ^vHfiEii?^ 

T0=Kt ■ Tc+Tl ( 0, I ) 

te*TU r^'^-f-^ISSS 1 0 3teh)V7V 7 7M 

-?y HTc«HBESnTtijE 37V KTc' fc&S . 
£ d L-CMIE*f¥->fctt*> W^ttTOli, 
T0=Kt Tc' +T1 ((9, I ) 

Tc' =Tc • ( 1 + A ) 

tm-tZk •& . y^^yHh-sKHB 10 3(1 h/W 
? U >y 7VH1 (5,1) £ttjE«8W-4 i d fc. ffliEJM 
A Sr. A = -Tl (5, I ) / Kt • Tc x t%&J;o&i& 



L. Wl^a^VFTcfcttiELfcTc' £ttt7J-f£. 
[0004] 

[%W»?^tJ:-5t-r€.iSS] LfrLWb* ±3£M 
< . WW? U >y 77K93&ffcfcjtt£ LT h/U?lt^£fflJiE 

1 0 eA^O^tBT-'-^^SrS^iglE^h^^ 'J 7 7^ 
UJ7J LTV^<0T\ 3S£<D Wl^ffiJ£Tc' j&^HSW) h/U 

7 izkwz tit t x-izmwin-ttitftk tx . mumizR 

/P^ U >y tt—9<rm&.Y)V? (cfi!c# U =5: V ^Bffitffi 
SO WW? L> ■vy)VtmLh)V'7 tcjtws h;w^ y -y 

m®<vhtu?izKB%r&mm(o*:-?ftmz^mLx b 

)\>? 'J y r^S:fflJ£-r&^a!l«iJ»Srfif 3 £ t IcJ: -oX . 

sasofy^ y -yr^jaas ■ aiE£nn)gt-t& ; E- 

[00 0 5] 

tmzfrfrhvwnmmftt. ftmm'&vmm, 

JgStfn <360 n=l,2, • • • ,N) tStJKLfcNfflco 

h/p^ y •y7vwr-^&*j6-c, H?riBiBit^afcieii-r 

a. fumm&zffiite-fizis^x. wsmiisa 
<n\-)\>? y >yr^s!^a<Dai7jT*s h/i^^ y -yr^ 

*3S2IE«Jco ; e-^tcfcv^T, fyieieiS#S«mrlB^iJK 

fe«ft^>*l.fclIlH6»<0^-^ftJK (0 J£5 6»n <360 
S. ipI 2 , ■ • ■ , NHcftJfcUtNflOWI^y 77 
i: . ft*ttaj«3^^><0ft*e#i: , *»^> h^i? 

5S»^ft«tt. ff*3S4Ktfeco^-^h;P^aj£^a 
I'fcViT , b)V7 y -y T;Ut-*- ? 5r!«*3S 2 iEttW*- 

W*fl63Btt<?3«Wi, lt*Ja4X«5lS«£<73*-^b 

*ifc*!Rfai:LtV^. -T^*>. Tm = G • Teg 
(6>ph lit, G tt^>-. «9 P «h;U^1«IE«^Tm 



(5) 



1 1-299277 



ywwexspz&^x , huis^e:— ^ftj^<5o 

<9p=<9(t) + (d6>/dt) • dtm , ZZX. 6{t) (±*& 
tB^JtlCtJtt^t-^^Jg. d<9/dt «ft3ftg. dtm 

■rmmtxcommxh^. w^iisififgco&Hj 

a. ft*JS4Xa5fBt8^-* Wl^ffiIEf£B^fc^ 

t . h^^*CEe^TB*<te«-c*ft* i fc lx 

V^. t~3r;b*>. Tm= G- (wl Teg (<9k)+w2 Tcg(6»k+ 
D) / (wl+w2) . ZZX\ G «y-f y. <?k,<?k+l titJ 
IBWl^y ■/7 , ;l'f-^(0 ; E-^M5n C0rpX'&k<;6 
P<;tfk+1 fc&S^-ry-ftg. wl,w2 tt*HSH*»T*4. 

-^HDtffiSh/l-? U 77;p'f- *Tcg ( 0n)fc <ktf 
IS£ W^fciWSW-iifcW Wl/? U -yr^f-'-^Trp ( 
0n>tr*9, i«0 2» MP? U >y TVPt"-? i: . ft 
JK8?iiJS§#^OftJg«-^i: s frh bWfflEm^mZK 
5%T$iib&Zt : S:*mbLX^&. -t^hib. Tm= Gl • 
Tcg(6>p) + G2 ■ Tr P (0p) • Tref. ZZX. Gl. G2ay4 

y, #p ttWi^«iE©^T«^lRteWi/?K^8rt-4 

^»~fctt&^-?ftj£0^$ltt. Trefti WU?»4*"C 

?fi& : S:*j-z.z : t-?mmmmz&^x . m^'Jvt 

;l^f- * £ Alt) Ktt#S . 4 ~ 9 eo 

vvfft*ui!fBilio^-? Wl^SOSBk. fg^e-^ 

Utth Z b ZftWLt UO>4 . 3t*JBl HSfS 

MtBIBtt^S^ HSffiMb^? y yTVl-f-^Tcg 
( 0n)ffl<OfEtt*Sfc » 36£ hA-? 4cJt0W-SJt0!l h A 
^y •yr^x-^Trp ( <9n)fflcOS1S#Si:*^^SC: 

a, if^Jii oxai lfetto^-^iBHSisttsv^ 

^tili*Jl2Xa 3fB«iO^-^<OlB1g¥a*^A^-t 
hZb&W'ikb LTV->£„ -fLT. M$gtl 3lEtK^ 
BJtt. tt*JKl 2lB««0 ; t-^IBKi^a^fcV^-C. miB 
^-^IBiSIIB^ Wt^ 'J -yT/UT-'-^A^aftJK 

ttl 3iettw*-*(g»iStfc:*ii,vt. IfrE^-^BMr 
ga^co ww? y -y r/kr- ^<oA*ti , ffiffi^- * k 

cotn®co*9m~r&ztzmmbLx^z>. mem 15 

*Ba#<9 r&Hj§cof¥*B&ii«Uj j eDfflT^S Z bbi~ 
[0006] zcox 0 izlsmmzXixtt. x.ya—y 



y yT/t-T-^Tcg.Trp tm^lz^WMmz <fc ^t, 2 

? & itiHizg it* * - ^ ft K^^ani 
MSJtLT. y -yr;uffliE^B§raxv&ii< lx 
lEWjwsEfflmztimiz ltv^ . Afmicti h^^a 

IEff^-Tni$r, Tm=Gl • Teg ( 6v> ) +G2 • Trp ( 0p) • 
Tref, fcJt'U Gl. G2«y>f ^P tth^^HCEg^- 
Tttft^BRlch/l/^t:RW!'rsBSfMtctstt4^-^ft«<0 
i^ami. Treftih;^*^. k LXMML&titLX^ 
h . ±^Sg 1 JBtiSy= WU? tcfic^ L^rv ^ V >y 
7Vl/Tcg tCOV%TO«IEJl-t ; S) , 9. m2m±mib)l>7 

izitmrzhturvvyMrp comjEmx2>&. 

^ft**^(t), ft^5: d^/dt . dtm 5r^aiB#SiJt 
T<T)£ffflb LX. <9p =<9(t) + d(9/dt • dtm T— ^ 

a, tyr'j y^^ij i -Tsfcriswc, k(so) tvr 

yy^ifi^^-^ftJK^Ci-K) ^rxyri-yiOA* 

■ta*^-, wf^'J i -Tsio^ m-f y~rv yyytcomm 

(i+m) - TstfcttS^-^fti^^SItt^* (i+m) Sffl 
V>T. WJffi^P ?T<9P (i+M ) 

5 Z b t,z X -5 X . iSffiSW h /W^ y y ryUijBWffll^ 
tgtc^a. h^^y >yr;WSrSJ^LT^-^ 

ffliKtil^-raMS^ai: , iya-^tb;^ 0 »,T 

H-T-'-fZiim-z^^vzismLfc*:-? b. 
WfrhimLx^z viv9 y vT^-^sit^a*. 

<r)^-?%<ny)V7 y •yr;u7 f — ^«o«5XS:^rflgtL. 
y <yyvu7~?coMm*^vtinmxmtti&-3x 

h%ffif&X\ ^-mmZl-ML Y)V? y -y 7°;«IE« 
[0007] 

imxtmmnmm xmxommcojmiz^ 
xm*im i>xwm?z . m 1 «*^H^m 1 comma 
mmizmz^-? Yivfn^mmcrM&mxibh. mi 

fcfcivc. ia^-^TfcO. ft^*^2*>TR0Wt 
fimezmtii-t&hcDXfoK) . ^fxyn-^CiO 

3, 4«. *-?ftJK^^LT^-?l#f&±-r&2 

a^co b y -y tfttiwasm ztix v 

p<*yTS>0. lHHg^^-^ftS (OJKSfi'n <36 
0 JK. n=1.2, ■ • • ,N) £ttJ£LT -eft-fix Nffi|<?Db;P 
^'J -y^Vt-T-'-^Tcg (<9n), n=l,2, • • • , N kTrp 
(<9n), n=l,2, • • • .NbtfffltZtlX^i. ZZX 
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14, 3*f>rh/U7&l£0ye—?&3&3z.-th h/UflZ&i 
#L&V>'J >y7*;WT— ^Tcg j&fX^y 3(C, ^E.h/U9 
iZitm-tl 'J >y 7VUf-^Trp A^t'J 4 fcfcttSflT 
t*4. 1 O«ftjg^0£fKiM^4fsjMtrt'£>>9. 2ffl 

^-9\zwmthwmms.xhz>. x 
^ >j 3 fc 4 id em $ *vc v ^4 mrie 2 aso h )V ? 'J >y 7* 

/kr-^ 1 0 ^LT AT) Ltti&iX* U 6 
t 7 tlBItt- 4 . 8« h WOIST 0 . X * U 6 

23&»4>eaaSl 0Sr^UTA^S<i4ft«g#<9t, h 
/l^J&^Tref fcj=«fc 0 h^?*E«^Tm£gffiLtB:>rr 
6. 9tiWI^J&^Tref*^ WP?1iIEe#Tn*«-r& 

LT^-^ltfiBi&SfM.. *-?l#*3££ 
i"4 WW? 'J ^rA^o^tf WU?J^#**S;h.4fc 

[0008] ^z'lzznx 5 %mmz x moat** 

It ^t'J6t7 iZsmZtlfz hfr?V >y TArf— ?Tc 
g (0n), n=l,2, • ■ • .NfcTrp ( 0n) , n=l,2, • ■ • , 

ep= {si • <9* (i+M-l)+s2 ■ 6* 
T$-Z.Z>Zbi>X'Z&, Z\ZXM ti. M-l S dtm'/TsS 

Tb<o. si. sai«Hfl9rc*s. «w=k=o **om=i t 

&4b*«. 

<9p= {si • 0(i)+s2 • 6* (i+1) } / (sl+s2) (5) 

=mme* o+m) utog) a, 

[0009] 
[|SC9] 

Na+K Nb+K+m 

0* (i+n>) = £ Am/Ki-n) f £ Bain u(i+m-n) (6) 

n=K n=l 



A0* (i+s) 



Na+K-1 

£ Asn A0(i 
n=K 



Tm= Gl • Tcg(<9p)+ G2 • Trp(^p) • Tref (1) 

fr'Ufgtw h ;P ? fcKijIW 4 fett 4 * - 9 ftmeo? 

IzZ^X^fr&ZttfXZZ,. 

<9p=#(t) + (d<9/dt) • dtm (2) 

fcfc'U #(tj, d^/dt ttttajBSSMtKjStti^-^ft 

JSkftaKTfc 1 ). ftJBttjlffi»2 3^4>ea»10^L 

TA:ft3;h.4aatfS#.J:»)**>4£fcj&«T&4. dtm 44 

-t&mmi"C(wm-ci>&. tfcimmwsiz&uxy 
y-rv yynmmaTh*) . t^ryy^a i -Tst 

*3^-CK(^0)-f>'7°U^ii*co ; E-^AJg^(i-K) Sr 
«Jgtfcffi2§ 2 £ OfsJMfs 1 0 LX\tt2>i§r&lZ 

(4, &tM i • Tsj; o km if yyu yyftcnmma*^) ■ t 
s^tt£%-?ftft«>TOgfc0* (i+m) £fflwt, m 

&p=&* (i+M) , &tzi,±ep=e* (i+M-i) (3) 

(i+M) > / (sl+s2) (4) 
[00 10] 
[&10] 

Na+K Nb+K 

6* (I+m) = £ Amn(9(i-n) + £ Bum u(i-n> (7) 

n=K n=0 

[00 11] fo&Wt. Jfc* 

[00 12] 

[SI 1] 

5* (1+m) = fl(i-K) f £ A0* (i+s) (8) 
s=-K+l 

[0013] t&T4 ftCOfflXfr 1 ^O^T'#i. h . 
[00 14] 
[»1 2] 

Nb+K+s-1 
-n) + £ Bsn Au(ils-n) (9) 



Na+K-1 Nb+K-1 
49' <i+s) = £ Asn ifl(i-n) t £ Bsn Au (i-n) (10) 
n=K n=0 



Na+K-1 Nb+K+s-1 
AS' (i+s) = £ Asn A0(i-n) + £ Bsn u(Hs-n) (11) 
n=K n=l 



Na+K-1 Nb+K-1 
A0* (i+s) = £ Asn A0(i-n) + £ Bsn u(i-n) (1Z) 
n=K n=0 



[oo i 5] fcjtfu Mzy-yr u yfrnmsfflcomtt 

[00 16] KIT. (6) ~<l»5Wcovvca8iDi-*-4. i 
•f. (6) ftt(7) ^mmZfto. \^*-90>Y)V9 



ui:#i.. ^<7)A7Ju(i)*^^-^^JK6'(i) iTOfi 
mmm^y-'Jl-iK Gry(z) = (b,z-»+ • • • + b Nb 
z-^ )/(l- ai z -i- • • ■ -a Na z-N* ) (B)Oz^ 



(7) 
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[0017] [»13] 

Na Nb 
A0* (0 = Z an 0' (i-n) + 2 bn u(i-n) (14) 
n=l n=l 

[oo is] m>\ i -ts (MTmsLkmrn t -*b<9&tt%i>. 

fcWt . B*3Bli-K mbtt—ffiBittTJift&me 9 [0019] 

(i+m)(m^-K+l) HS9tt<9 (i-n) (n ^K)£JHWC* [»14] 

Na+K-1 NblK+nrl ' , , 

0* (i+m) = £ a' mn0(i-n) I Zb'mnOtm-n) m£r~Kfl (15) 
n=K n-1 

[0 0 2 0] iiTfflR a'mn,b'mn«^T'-^-^^ix [002 1 ] 

4. [3R151 

a' (-K+l)n = a(n-KH) m--KH t K^n ^Na+K-1 

n+K-1 

a mn= Z aj • a' (m-j)n f a(n+m) m> Kll, K^n ^Na+K-1 
J=l 

b* (-K+l)n =bn m=-K+l t l£n ^Nb 
mfK-1 

V mn= Z^aj ■ b* (m-j)OW) + bn m>-K+l, I ^n ^Nb+K+m-1 (16) 

[0022] fcrtfU an=0(n>;Na) , bn=0(n>;Nb), b'mn= [0023] 
0(n<;l) [»1 6] 

Na Nb 
6* (Htn) = e % (i+n)+ (0(i-K)-Z an 0(i-K-n)-Z bn u(MHO) (17) 

n=l n=l 

n^-Kfl 

[0 0 24] X^mt&t9t<7)(t>) *Sr#S. fttan, Bmn«. iteCi: (16)^T*i feilS. 

AmK=l+a'mK n=K 
Amn=a'mn-a(n-K) K+l^n ^Na+K 

Bmn=b'nm-b(n-K-ra) l^n ^Nb+K+m (18) 

bn=0(n<;l), a'm(Na+K)=0, b'm(Nb+K+m)=0 
ifc*#^A*£u(j)=u<i) (j>;i) tLXnmz^mt [002 5] 
4fc3te*)<7) ffimmn (4(16), (18) Bmn [ftl 7 ] 

Bmn=b*mn - b(n-K) OSn ^Nb+K 

b* (-K+l)n=b(n-K+l) df-KH, O^n ^Nb+K-1 

b'mo=0 -K+Km SO, n=0 

ortK-1 m 
b'mo=Z aj * b' (oH)0 + Z bj n £1. n=0 

m+K-1 

b'mn=Z aj • b' (m-j)n I b(n+m) m>-K-H, ISn ^NbiK-1 (19) 
J=l 

[00 26] fc*£U an=0 (n>;Na) ,bn=0< n<;l fcj:tfn>; (D^fe^-^HJKiSMMSA ^(i) * ■C^«ik«fBIg3l 

Nb) ,b' m(Nb+K)=0 WStf^ 
i»C<9) *fc(10)^)»aj*frd. V^A^iftiHfiAu 

Gdd(Z)=(b lZ -i+ ■ • • + b Nb z"Nb )/(l- ai z -i- • • ■ -a Na z-N* )(20) 



(8) 
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[0027] 



[R18] 

Na Nb 
A 0* 0-K41) - Z an A0(i-K41-n) 4 Z bn Au(i-Kfl-n) s=-K41 



S4K-1 Na 
A0* (i+s) = 2 an Ad* (lis-n) 4 Z an A0(ifs-n) 
n=l 



Nb 

4 Z bn Au (i4s-n) 
n-1 



[00 28] Si:mie (9) 

A(-K4l)n=a(n-K-1) 



n^s+K 
s>-Kll (21) 

[0029 ] 
[ftl 9] 
s»-Rfl, K^n ^NafK-1 



s+K-1 

Asn=Z aj 'A(s-j)n 4 a(nis) 



B(-Kfl)n=bn 
s+K-1 

Bsn-Z aj • B(s-j)(n-j) 4 bn 
i=l 

[00 30] fc/JU an=0(n>;Na), bn=0(n>;Nb), Bsn=0 
(n<;l) 

ifc*^A**u(j)=u(i)(j>;i)kLTR«KTW* 

tftcomiRzn. mmsn «(22)^r. Bsn «<^^t 

B(-K+l)n=b(n-K+l) 



sMUl, Ki^n £Na4K-l 

s=-K+l, l^n £Nb 

s>-K+l, ISn £Nb+K4s-l (22) 

[003 1] 
[&20] 



S--K41, 0 £n ^Nb4K-l 



S4K-1 

Bsn^aj • B(s-j)n \- b(nis) s>-K41, 0 ^n ^Nb+K-1 



(23) 



[0032] fc*!U an=0 (n>;Na), bn=0 (n<;lfe iX/v>: ^-^ftS«MA^(i) 4 TiDfm^fSiWam^ 
Nb) r;I/ 

Grd(Z)=(b lZ -i+ • • • + b Nb ar«"> )/(l- ai z -i- - ■ ■ -a Na z"^ ) (24) 
Srfflvv B#?iJi fcrfcWC. «p*Ji-K fcWW>^-*ftft«l [003 3 ] 

[»2 1] 

Na Nb 
A 6?* (i-K+l) = I an A0(iKH-n) 4 Z bn u(l-Kfl-n) s=-K41 
n=l n=1 

s+K-1 Na 
AS* (i+s) = Z an AO* (i4s-n) 4 Z an A0(i4s-n) 
n=l n=s+K 

Nb 

f Z bn u (i+s-n) s>-KH (25) 

n=l 

[0034] v^m-th t^dD^nh . [0035] 



(9) 
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A(-Kfl)n=a(n-K+1) 



s=-KH, KsSn SNa+K-1 



s+K-1 

Asn=£ a] • A(s-J)n + a(n+s) s>-K41, KSn SNa+K-1 
i=l 



B(-K+l)n=bn 



s+K-1 
n=S aj 
J=l 



B(s-J)(n-J) + bn 



[0036] tot'U an=0(n>;Na) , bn=0(n>:Nb) , Bsn=0 
(n<;l) 

4fc**«0Afl*u<J)-u<i) (j>;i) fc LTFWfcli^lW* 
t5t£0(12)^S:#, f^lfcAsn ti(26)5tt\ Bsn li&^T 

B(-K+l)n=b(n-K+l) 

BsO=0 



s+K-1 
BsO=£ aj 
j=l 

s+K-1 
Bsn=S aj 
j=l 



• B(s-j)0 + S bj 
J=l 



s=---K+l. ISn SNb 

s>-K+l, ISn SNb+K+s-l (26) 

[0037] 
[1*2 3] 

s=-K+l. OSn £Nb+K-l 
-K+KsSO, n=0 

S £1. n=0 



B(s-J)n + b(n+s) s>-K+l, ISn gNb+K-l 



(27) 



[0 0 38] fcfc'U an=0(n>;Na), bn=0(n<;l*3 £Xfn>;H 
b) 

^U-yr/Hr-^(Ci3tt*ftJK^n. n=l,2, • • • ,Hb 
— gcL&V">*§£\ -f&;b*>, n=k, k+l^JK6»k, <9k+l 

Tm=Gl • <wl Teg (#k) + w2 Teg ( 
+G2 • <wl Trp (<?k) + w2 Trp ( 

wi,w2 «»h»cs>d. zco£?t,zmmLxjf<sbxi> 

•y7VP£Tcg i:Tr P IZftMLX&mfflW-f&lzmL. t 
-^jg-WM*?' (i+m) *ml"^)Vcr>Mmz£.'oX$L 
HbX^i, cOXlEm^: YW) -y T^miEtmhti h „ 

[0039] mz*m\cow,2comkmm.t l z^xm 
zmmLxmw-tz>. m2^w^zm^ixh*-? 

cr>h)V9Vv TfUcom^Wcom^mXh b. 03 «2|= 
*8l£[lT'$>&. H2KtiVvC. 

g&ffiggl 2*>TX>yiW£>;fXT^S. AJ£Mffi»l 2li 

c7)^«7yMcJ:0P^W^aiLrtftv\ i 3teh;w 
? U >y T^ail^g-Cj) 0 . WU-*<3 

AlftU lHHB^O^-^ft* (0J£S(9n <360 Jg, 
n=l,2. • • ■ ,N) IcStffELrt: Nfflco h)\s7 'J ••/T)V^jr— 
*Tcg(6>n), n=l,2, ■ • • , N £3<#>T » ^t'J 1 5JC: 

IE«f&. t-^Wfcra^S hA-?<Z)S!J5£2rS;U:£<<0 

jsmmt ktih *mximi&& 1 9 L-c^a 



t*tLT0k<;6>p<;<9k+l Xhb^ii. 6>P IZtZ^CO 
Tm£, 

Tm=Gl ■ Tcg(<9k)+ G2 • Trp(0k) • Tref (28) 

<9k+l) } /<wl+w2) 

<9k+l) } ■ Tref/(wl+w2) (29) 

ea&»t*ias. y 1 5«cetts*ifc 1 nWE^oh 
/i-? y 77^f-^(i. fsiis 1 6 fctfrL-taflE&ai* 

1 2W5iM$ix^ ; ey 1 4tciEtt$<i*. 

[0040] H3t±ia i commm*-? bwma&K. 

'J •y7°;l/T r -*2:ao-CV>|.c7)^L-C. 03«Ofc«OMt 

2 ®ic7) y -y r^-r- fcoo *>Etfg<IS h y 

•yT/U-f-*Tcg ( <9n)<0.*£»-5TVV2>. Ztlltmi 
y -y 0 . h;P*«IEO«Jg«^Tm^^»^' 

Hffl±«ras^v\ ^tcffiiS^cT) h)p* y •yr^ffliE^ 

t4+» ! 5r(K«!i&5fo6«»^><i*. I3(:fc^t, 2 Hit 

i i zmm^hwmmm.xfoh. mmmm.2 1 

1 HHe^-cO Y)V? V "/y°jU7-? SrfeiMfff 1 6 Srtf- 
LTAUL^ty2 2tieit-rS. 2 3lih;^il^ 
STft 9s 'J 2 2 (cEttSflfc h^* 'J v7firf— 



(10) 
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t'Jl 4*^^^E 'J 2 2^(7) >J -y 7Vkr — <0fis 

[ o o 4 1 ] ore h^^aiEe^«o*aj*ife*4"t»fc 

2{CiB1S§iX7t h/P? U •y7°^r-^Tcg(^n), n=1.2. 
• • • , N *fflV^T»^Cr*i^<l*. 
Tm = G • Tcg«? P ) (30) 

Tm = G • { wl Tcg(<9k) + w2 
m^-h b)V9 V •/7)Vt £ -? , *C5S&fttf, *r*£?^-* H 

tznsEym.imm^^x'. mLmwmtsmmb. 

lz£-iXb;U?V yTlUirm^it^^zmELXL 

&o£o zmmmmBimz t>-r. jemuz b^ u yy 
>v*mmMx-* yyfflfflzmmx-z s . t 

Teg tTrp fc4W»LTWEt±l/Cvv$rvyfl*. Uy^uo 
9at*)J0S(=&vvOi?<% 'J t 2«»tf> h;p>y y >y r;W 

T-^Tcg,Trp ^^fE^LT^-h Ltztf. m2cr> 
[0042] 

U -yTVUS: 2mM.<n>b)V'7 V -yy>U TcgfcTrp {Zft 
MLX fffftKOffl jEflJffll £ V ^5J$'J» CioT ffiiW 

$ *i, 3LK 'J -y r;Ho J: tf3&flaS3l££ t fcv ^5SfJK$|JfflI 



6»p = #(t) + (d<9/dt) -dtm (31) 
fc*£U « (t), (dtf/dtHi^ftB^JtefcttS^-^ft 
*fc«i»rc*9, fcJKtftffiSl 2*^fE>Mtf 1 6£tf• 
LTA^Sf^&:ftJKfI^cfc93<^l>.r£# { -e£■?>. dtm 

immmm t ? ffljEft-tTm^nigio y>v9\,zk 
w.-t&mmtx'cvmmx'foz,. tfc^mme? t^viv? 

0 -yy^m^nmen, n=l,2, • • • , N fc— ScL^rV^ 
*§-£•. -r=Sr*>^». b>l>?V>yy>l>m%M&0k,ek*l [Z 
^LT<9k<;(9p<;<9k+lT#).g>*S^«. tfp (Ci5\,vfr<y)ffi 

zm^xmai.fztitfek tc^tmibiv? m ie@*t« 

Sr. 

Tm = G • Tcg(<9k) (32) 

Tcg(^k+1) } /(wl+w2) (33) 

^(C. ffix <T>*i—9 cr> b)V9 'J •yy>U7-'-7£mWXl% 
flXT§ S i 9 tc LT s f -WJfflltcJ: *)lEmz b)V9 V >y 

y/u&wE.-tzzoizm&Ltzw. mz. immizm 
v -y yivhh\ ^tmmm:±. t & v ^aaawaw-j «t w 

(Hi ] *%HJ<omiw^M<o^©fc^S*-^ h;u^ 
[02] tffi * *- ^ CO h /U^ 'J -y r/Koaa^i 

w.<r>ffimmx'h&. 

[04 ] ^*c7)^e-^ h;w^ffliE^aol8m0TS>S. 
[W-^cof^] 

l.ll 

2.12 ftS^UiS 

3,4.6.7,14.15,22 ^t'J 

5.2 1 ^-5>mm%iW 

8, 2 3 h;P^«iESa 

9, 24 mm 
10,16 fS^-fEiltl 
13 V-yyiUW&tiW. 
1 7 h^^-feyif 

is smmmmm 

1 9 il^gp 



(11) 
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[12] 
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